. Archives of Disease in Childhood, 46, 337. Pupillary reaction in children with recurrent abdominal pain. An investigation was carried out with 3 groups of children to compare pupillary reactions (as an index of autonomic function) in response to stress induced by the cold pressor test. It was found that normal pupillary reactions are modified in children who have recurrent abdominal pain without physical cause and also in children with behaviour problems. It is suggested that disturbances of autonomic function merit further investigation in psychosomatic and emotional disorders, both as a method of diagnosis and to help elucidate the underlying mechanisms whereby symptoms may be produced.
Recurrent abdominal pain affects 1 child in 10 and so is one of the common disorders of childhood. Though an organic cause is occasionally found, there is a great deal of clinical evidence to indicate that this symptom is commonly a somatic expression of emotional disturbance (Apley, 1964) . As in other psychogenic disorders, one pathway by which the disturbance is expressed in physical terms appears to be the autonomic nervous system.
One of the methods of studying autonomic function is by means of pupillometry, and this was used by Rubin, Barbero, and Sibinga (1967) to determine whether children with recurrent abdominal pain are characterized by autonomic dysfunction. These authors found that a group of children suffering from this disorder took significantly longer than a 'normal' control group to recover from stress induced by the cold pressor test; that is, they showed a slower decrement in the pupillary dilatation resulting from this stress than did the 'normal' children.
The observation that rate of recovery after stress differentiated the 2 groups has important implications. It was decided, therefore, to carry out an investigation similar to that of Rubin et al. (1967) but with some modifications. To this end, an experiment was designed to measure pupillary reactions in children under the following conditions:
(1) constriction in response to light; (2) dilatation in the dark at rest; (3) dilatation in the dark under stress (expected to be greater than (2)); (4) constriction during recovery from stress.
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Method Pupillometry is a method whereby the reactions of the pupil are measured under controlled conditions. The pupillary light reflex is subserved by parasympathetic and sympathetic branches of the autonomic nervous system. The iris contains 2 muscles, the sphincter pupillae and the dilator pupillae. The sphincter pupillae is supplied by parasympathetic fibres from the oculomotor nerve, and it is generally accepted that these fibres are responsible for pupillary constriction in response to light. The dilator pupillae receives its fibres from the superior cervical sympathetic ganglion. Apparatus and procedure. The photographic apparatus consisted of4 parts (see Fig. 1 ). (1) Measurements were made as follows. Prints were made from 16mm film and were enlarged to twice life-size (a scale was photographed against the patient's eye at the end of each series to check this). Each print was measured in 3 ways: (a) with a ruler; (b) with a pair of dividers which was then placed on a ruler; (c) with a Pifco magnascope. The measurements were made to the nearest 0 5 mm and then (to reduce them again to life-size) divided by 2, and so were to the nearest 0-25 mm.
Subjects
An attempt was made to put the children at their ease on entering the pupillometry room, and they were given time to become familiar with the environment while they were getting comfortably seated. Each child sat at a table with his head strapped in the headrest, and all measurements were made in the darkened room.
(1) Rest condition. After 5 seconds in the dark, the adapting light was focused on the child's left eye for 10 seconds, and then a photograph was taken after 5 and again after 10 seconds. There followed a 5-minute dark-adaptation period. During this time an infrared photograph was taken every 5 seconds for the first minute, and then at the end of each successive minute.
(2) Stress condition. The adapting light was then focused for a further 10 seconds on the left eye and a photograph was taken after 5 seconds and again after 10 seconds. Immediately on extinction of the adapting light each child had his left hand placed in a cold water bath maintained at 50±2°C and it was kept immersed for 1 minute. During this time an infrared photograph was taken every 5 seconds. The hand was then removed from the cold water and dried very gently so as not to interfere with the measurements. After the cold water immersion there followed a 10-minute 'recovery' period. During the first minute of this time a photograph was taken every 5 seconds. After this, one was taken at the end of each successive minute for the next 9 minutes.
Results and Discussion 'Rest' condition and 'stress' condition. The mean values for pupil diameter for the 3 groups, after 1 minute in the dark (rest condition) and after 1 minute of the cold pressor test (stress condition), are shown in Table III In order to assess if there were significant differences between the groups with regard to the ratio of dilatation to constriction, calculations were based on the ratio of the following measurements. (i) After 1 minute dark (rest condition) and after 10 seconds light; (ii) after 5 minutes dark and after 10 seconds light (second application); (iii) after 1 minute stress and after 10 seconds light (second application).
Mean values for these calculations for the three groups can be seen in Table IV, and Table V shows the significance levels when comparisons are made between the groups. A Mann-Whitney U test was used for this analysis.
As can be seen in Table IV , the 'emotional' group again showed the smallest change (except for calculation (i) when it was identical with the recurrent abdominal pain group) and the control group showed the largest change. When the experimental groups were compared with the control group a significant difference was found between the 'emotional' group and control group in respect of (ii) and (iii). The recurrent abdominal pain (RAP) group was not significantly different from the control group in any calculation.
Recovery, or constriction, after stress. Table VI shows the mean pupil size for the 3 groups at the end of the 10-minute recovery period. It shows also the mean values for the 1-minute rest condition, so that the 2 sets of figures can be easily compared. A Wilcoxon matchedpairs signed-ranks test showed that the 'emotional' group.bmj.com on November 7, 2017 -Published by http://adc.bmj.com/ Downloaded from group and control group recovered to a level of constriction significantly below that of the 1-minute rest condition (P<0 05 and P<0 01 respectively, two-tailed). The RAP group, however, did not return to their resting level, though the difference of 0 08 mm is not statistically significant.
The pupillary responses after stress were classified into 3 main groups: (a) constriction in approximately 1 to 2 minutes; (b) constriction in approximately 5 to 6 minutes or longer; and (c) constriction followed by dilatation, or dilatation followed by constriction. These were called 'rapid recovery', 'delayed recovery', and 'unstable recovery' respectively, and children were classified according to their mode of response. Table VII shows the number of children in each 
